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Question Bank for Multiple Choice Questions 

 

01 – Fundamental of steel structures Marks:- 06 

Content of Chapter:- 
1.1 Steel as construction material. 
1.2 Steel structures: Towers, Roof trusses, Water Tanks, Bridges, Gantry and Crane girders, Columns, 

Chimney, building frames etc. 
1.3 Types, grades and strength of steel sections, Steel Table, IS 808-1989. Stress Strain graph for mild steel. 
1.4 Loads acting on steel structures according to IS 875-1987 part I to IV. 
1.5 Limit State Method of design: Meaning and types of limit states, loads, design criteria, limit states of 

strength, limit states of serviceability 
1.6 Factors of safety and load factors as per IS 800:2007. 

 

1. Steel is mainly an alloy of 

a) Iron andCarbon 

b) Sulphur andZinc 

c) Zinc andtin 

d) PhosphorousandTin   
Answer: - Option A  

Explanation: - Steel is alloy of iron and carbon. Apart from carbon,a small percent of manganese,sulphur,phosphorous, 

chrome,nickel,and copper are added to give special properties to steel 

 

2.  Which of the following is a disadvantage of Steel? 

a) High strength per unit mass 

b) High durability 

c) Fire and corrosion resistance 

   d)     Reusable 
Answer: - Option C  
Explanation: - Steel has high strength per unit mass, highly durable, and is reusable. But steel is poor in fire and 
corrosion resistance,it needs to be protected. 

 
 

3. Elastic Modulus of Steel is__________ 

 

 

        (A) 1.5x109N/mm2   (B) 2.0x105N/mm2 
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        (C) 2.0 x 105 N/m2   (D) 1.5x109 N/m2 
Answer: - Option B 
Explanation: - Elastic modulus=Stress/Strain.AsperIS800- 2007,elastic modulus of 
steel is2.0x10⁵N/mm². 

 
 

4.  Unit mass of Steel=________ 

a)  785 kg/m3 

b) 450 kg/m3 

c) 450 kg/cm3 

d) 7850kg/m3 

Answer: - Option D 
Explanation: - As per IS800-2007,unit mass of steel is7850 kg/m³.A steel member with small section which has little self- 
weight is able to resist heavy loads because steel members have high strength per unit weight. 

5 Structural Steel normally has carbon content less than_______ 

a)1.0% 

b)0.6% 

c)3.0% 

d) 5.0% 

Answer:b 
Explanation: Structural Steel normally have a carbon content less than 0.6%. Carbon content increases hardness, yield 
and tensile strength of steel but it decreases ductility and toughness. 

6. What is the permissible percentage of Sulphur and  Phosphorous content 
in steel? 

a)0.1%,0.12% 

b)1.0%,3.0% 

c)3.0%,1.0% 

d) 1.0%,1.0% 

Answer:a 

Explanation: Sulphur content is generally between 0.02 – 0.1%. If more than 0.1%, it decreases strength and ductility of 
steel. If Phosphorous is more than 0.12%, it reduces shock resistance, ductility and strength of steel. 
 
7. Which of the following IS code is used for practice of steel structure  

           (A) IS 875 : 1987                                                   (B) IS 875 : 2007    
(C) IS 456 : 2000                                                   (D) All of the above  

Answer: - Option C  
Explanation: - IS 875 : 2007 is use for various load acting on structure and IS 456 : 2000 is use for R.C.C. 
design 
 
8. ISLB stand for   
          (A) Indian standard lower beam                                  (B) Indian standard long beam 
          (C) Indian standard light beam                                    (D) All of above  
Answer: - Option C  
Explanation: As per IS 875 : 2007 
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9. Identify the section 
 
 
 
 
  
         (A) Indian standard channel section                            (B) Indian standard beam section 
         (C) Indian standard flange beam                                 (D) None of the above  
Answer: - Option  D 
Explanation: -  Indian standard Angle section 
 
 
10. ISJC stands for ? 

(A) Indian standard joint channel   (B) Indian standard junk channel   
(C) Indian standard junior channel   (D) Indian standard  

Answer: - Option C  

Explanation: - As per IS 875 : 2007 

 
11.     ISJB stand for   

(A) Indian standard joint beam    (B) Indian standard junk channel   
(C) Indian standard junior beam    (D) None of this  

Answer: - Option C  
Explanation: - As per IS 875 : 2007 
 
12.    ISMB stand for   
        (A) Indian standard more beam     (B) Indian standard micro beam   
        (C) Indian standard mini beam     (D) Indian standard middle beam   
Answer: - Option D 
Explanation: - M stands for middle 
 
13. IS code use for Live load 
         (A)  Part 1                                                       (B) Part 2        
         (C) Part 3                                                                    (D) Part 4 
Answer: - Option B  
Explanation: - IS 875:1987 Part 2 Is use for Live load  
 
14. IS code use for dead load 
           (A)  Part 1                                                       (B) Part 2        
          (C) Part 3                                                              (D) Part 4 
Answer: - Option A  
Explanation: - IS 875:1987 Part 1 Is use for dead load 
 
15. IS code use for seismic load  
          (A) Part 3                                  (B) Part 2 
          (C) Part 5       (D) Part 4 
Answer: - Option C  
Explanation: IS 875:1987 Part 5 Is use for seismic load 
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16. MCP stands for ? 

(A)  medium channel point       (B) major channel point   
(C) Indian standard medium weight channel with parallel flange (D) None of this  

Answer: - Option C  

Explanation: - As per IS 875 : 2007 

 
17.     ISJB stand for   

(A) Indian standard joint beam    (B) Indian standard junk channel   
(C) Indian standard junior beam    (D) None of this  

Answer: - Option C  
Explanation: - As per IS 875 : 2007 
 
18.    IS code use for size of weld & stresses in weld  
        (A) IS 800:2007     (B) IS 816:1969 
        (C) IS 875:1987   (D) IS 456 : 2007 
Answer: - Option B 
Explanation: -  
 
19. IS code use for design of steel structure  
         (A)  IS 800:2007                                                         (B) IS 816:1969        
         (C) IS 875:1987                                                          (D) IS 456 : 2007 
Answer: - Option A 
Explanation: -  
 
20. IS code use for design of load 
           (A)  IS 800:2007                                                    (B) IS 816:1969        
          (C) IS 875:1987                                                    (D) IS 456 : 2007 
Answer: - Option C  
Explanation: - IS 875:1987 Is use for design of load 
 
21. IS code use for design of R.C.C. Structure 
          (A) IS 800:2007                                 (B) IS 816:1969 
          (C) IS 875:1987      (D) IS 456 : 2007 
Answer: - Option D   
Explanation:  
 
 
22. Identify the section 
 
 
 
 
          (A) Indian standard channel section             (B) Indian standard beam section 
          (C) Indian standard flange section   (D) None of the above 
Answer: - Option B   
Explanation:  
 
23. Identify the section 
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          (A) Indian standard channel section    (B) Indian standard beam section 
          (C) Indian standard flange section   (D) None of the above 
 
Answer: - Option A   
Explanation:  
 
24. Factor of safety for Resistance govern by yielding is 
          (A) 1.25                                (B) 1.5 
          (C) 1.1      (D) none of this 
Answer: - Option C   
Explanation: As per IS 800:2007 the factor of safety for Resistance govern by yielding is 1.10 
 
 
25. Factor of safety for Resistance of member to buckling is 
          (A) 1.25                                (B) 1.5 
          (C) 1.1      (D) none of this 
Answer: - Option C   
Explanation: As per IS 800:2007 the factor of safety for Resistance of member to buckling is 1.10 
 
 
26. Factor of safety for Resistance govern by ultimate stress is 
          (A) 1.25                                (B) 1.5 
          (C) 1.1      (D) none of this 
Answer: - Option A   
Explanation: As per IS 800:2007 the factor of safety for Resistance govern by ultimate stress is 1.25 
 
27. Factor of safety for LSM is 
          (A) 1.25                                (B) 1.5 
          (C) 1.1      (D) none of this 
Answer: - Option B   
Explanation: As per IS 800:2007 the factor of safety for LSM is 1.5  
 
28. Which IS gives Steel table  
          (A) IS 808 : 1989    (B) IS 808:2007 

          (C) IS 808 : 2000    (D) none of this 
Answer: - Option B   
Explanation: As per IS 808:1989  gives the details about steel table 
 

29. Which of the following is the effect of increased content of Sulphur and   Phosphorous in Steel? 

a) yields high strength 

b) affects weld ability 

c) increases resistance to corrosion 

d) improves resistance to high temperature 

Answer: b 

Explanation: When sulphur and phosphorous is used beyond 0.06%,it imparts brittleness and affects weldability and fatigue 
strength. 
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30. Which of the following is added to steel to increase resistance to corrosion? 

a) Carbon 

b) Manganese 

c) Sulphur 

d) Copper 

Answer: d 
Explanation: Addition of small quantity of copper increases resistance to  corrosion. Even Chrome and Nickel are 
added to impart corrosion resistance property to steel. 

31. Which of the following properties  are affected due to addition of carbon and manganese 
to steel? (i)tensile strength and yield property(ii)Ductility(iii) 

Welding (iv) Corrosion resistance 

a) I and ii only 

b) I and iii only 

c) i, ii,iii 

d) I and iv only 

Answer: c  

Explanation: Increased quantity of carbon and manganese Imparts higher tensile strength and yield properties but lowers 
ductility which is more difficult to weld. 

32. Chrome and Nickel are added to Steel to improve_________ 

a) Corrosion resistance and high temperature resistance 

b) strength 

c) ductility 

d) weldablity 

Answer: a 
Explanation: Steel is weak in fire and corrosion resistance. So, to improve corrosion resistance and high temperature 
resistance, chromium and nickel are added to steel. 

33. Which of the following is the property of high carbon steel? 

a) High toughness 

b) reduced ductility 

c) high strength 

d) reduced strength 
 

34. High carbon steel is used in______________ 

a) Transmission lines and microwave towers 

b) structural buildings 

c) fire resistant buildings 

d) for water proofing 

Answer: a  
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Explanation: High carbon steel is used in transmission lines and microwave towers 
where relatively light members are joint by bolting. 

 

35. What is the permissible percentage of micro-alloys in medium and high strength micro-
alloyed steel? 

a)0.1% 

b)0.5% c) 
0.25% 
d) 1.0% 

Answer: c 

Explanation: Medium and High strength micro-alloyed steel have low carbon content, but alloys such as niobium, vanadium, 
titanium or baronage added to achieve high strength. 
 

36. which IS code use for steel structure.. 

a) IS456 

b) IS 800 

c) IS 875 

d) None of the        above 
answer b) IS800 

37. How many parts does IS code 875 contain? 

a) 5 

b) 6 

c) 7 

d) 8 

Answer: a 
Explanation: IS 875 has five parts which address the imposed, dead, wind, snowandspecialloadsexceptearthquakethatact 
onstructures. 
 

38. What is weathering steel? 

a) low-alloy atmospheric corrosion-resistant steel 

b) low-carbon steel 

c) high strength quenched and tempered steel 

d) fire resistant steel 

Answer: a 
Explanation: Weathering steel are low-alloy atmospheric corrosion- resistant steel. They are often left unpainted. They have 
an ultimate tensile strength of 480MPa. 
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39. Steel is a at least ------------------more efficient than concrete 

a) 3.5 

b) 4.5 

c) 2.5 

d) 1.5 

Answer: a 

Explanation: Steel have large strength weight ratio. 

40. Steel structural members are connected together by------- 

a) Rivet 

b) Bolt 

c) Pin or weld 

d) All of the above 

Answer: d 

Explanation: Steel structural members are connected together by Rivet Bolt 
Pin or weld. 
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02 – Design of steel connections Marks:- 14 

Content of Chapter:- 
2.1 Type, uses of bolts and joints: Black bolts and High strength bolts, modes of failure 
2.2 Specifications of bolt holes for bolted connections 
2.3 Strength of bolt in shear, tension, bearing and efficiency of joint. 
2.4 Analysis and design of bolted joints for axially loaded plate, single and double angle members 
2.5 Welded connections: Butt and Fillet welds, size of weld, throat thickness 
2.6 Analysis and design of fillet welded joint for plate, single and double angle members subjected to axial 

load. 

 

1. What is the minimum pitch distance? 

a) 2.0 x nominal diameter of fastener 

b) 3.0 x nominal diameter of fastener 

c) 1.5 x nominal diameter of fastener 

d) 2.5 x nominal diameter of fastener 
Answer: d 
Explanation: Pitch is centre to centre spacing of bolts in a row, measured along direction of load. 
Distance between centre to centre of fasteners shall not be more than 2.5 times nominal diameter of 
fasteners. 
 

2 Maximum pitch distance =    

a) 16 x thickness of thinner plate 

b) 32 x thickness of thinner plate 

c) 40 x thickness of thinner plate 

d) 20 x thickness of thinner plate 

 Answer: b 
Explanation: Distance between centre of any two adjacent fasteners shall not exceed 32t or 300mm, whichever 
is less where t is thickness of thinner plate 
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3. Pitch shall not be more than in tension member and 

  in compression member. 

a) 12t, 16t, where t = thickness of thinner plate 

b) 20t, 16t, where t = thickness of thinner plate 

c) 16t, 12t, where t = thickness of thinner plate 

d) 16t, 20t, where t = thickness of thinner plate 
 
Answer: c 
Explanation: Pitch shall not be more than 16t or 200mm, whichever is less in tension member 
where t is thickness of thinner plate. Pitch shall not be more than 12t or 200mm, whichever is less in 
compression member, where t is thickness of thinner plate. 

 
 

4. What is the difference between end and edge distance? 

a) Edge distance is measured parallel to direction of stress, while end distance is measured 
perpendicular to direction of stress 
b) Edge distance is measured parallel to direction of stress, while end distance is measured parallel 
to direction of stress 
c) Edge distance is measured perpendicular to direction of stress, while end distance is measured 
perpendicular to direction of stress 
d) Edge distance is measured perpendicular to direction of stress, while end distance is measured 
parallel to direction of stress 

 
Answer: d 
Explanation: Edge distance is distance at right angles to the direction of stress from centre of hole to 
adjacent edge. End distance is distance in the direction of stress from centre of hole to end of element. 

5. What is riveting? 

a) the process of making holes in the structure 

b) process of making mould for structure 

c) method of joining together pieces of metal by inserting ductile metal pins called rivets 
d) method of joining together pieces of metal by inserting non ductile metal pins called rivets 

 
Answer: c 
Explanation: Riveting is the method of joining together pieces of metal by inserting ductile metal 
pins called rivets into holes of pieces to be connected and forming a head at end of rivet to prevent 
each metal piece from coming out. 
6. Size of rivet hole is size of rivet 
a) more than 

b) less than 

c) equal to 

d) not compared with  
Answer: a 
Explanation: Size of rivet hole is kept slightly more than size of rivet. 
Size of rivet hole is 1.5mm more for rivet diameter < 25mm Size of rivet hole is 2mm more for rivet 
diameter ≥ 25mm. 
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7 lack bolts are made from? 
(A) Tongue still     (B) mild steel   
(C) Both of this      (D) None of this  

Answer: - Option B  

Explanation: - It is made from mild steel because of its flexibility its handling . 

   8.  High strength bolts are also called 
(A) friction grip bolts.               (B) Bearing bolts  
(C) High tensile bolts   (D) None of this  

Answer: - Option A  
Explanation: - The second name of High strength bolts is friction grip bolts. 
 
9.   In bolts  'S' denotes as 
        (A) high strength bolts with a square head.  (B) high strength bolts with a octagon head. 
        (C) high strength bolts with a round head.  (D) high strength bolts with a hexagon head. 
Answer: - Option D 
Explanation: - ‘S’ is commonly stands for high strength bolts with a hexagon head. 
 
 
10.  High strength friction grip bolts (HSFG) and nut shall conform to IS 
 
         (A)  IS: 3757-1971.                                                                    (B) IS: 3757-1973. 
         (C) IS: 3757-1972.                                                                     (D) IS: 3757-1974. 
Answer: - Option C  
Explanation: - As per the IS specification  
 
11. Which of the following IS code is used for practice of steel structure  
           (A) IS 875 : 1987                                                   (B) IS 875 : 2007    

(C) IS 456 : 2000                                                   (D) All of the above  
Answer: - Option C  
Explanation: - IS 875 : 2007 is use for various load acting on structure and IS 456 : 2000 is use for R.C.C. 
design 
 
12. . When one member is placed above the other and both are connected by means of bolts/weld 
the joint is known as 
          (A) lap joint.                                     (B) double lap joint. 
          (C) butt joint.     (D) double butt joint. 
Answer: - Option C  
Explanation: In lap joint members are place one another one and in butt joint they are place in single row  
 
13. The joint connected by providing a cover plate on one side or on both sides of the joint is know 
as 
         (A) ) lap joint                 (B) double cover butt joint. 
         (C) butt joint.                                    (D) B & C  
Answer: - Option  D 
Explanation: -  If the join connected by single plate then it is called as single cover butt joint and if it is 
connected by two plates one at top and other at bottom then it is called as double cover butt joint. 
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14.  ___ force is generated when the plates slip due to applied force? 
(A) tensile force     (B) compressive force   
(C) axial force     (D) shear force 

Answer: - Option D  

Explanation: - When two bodies are moving apart from each other with the contact area then it is called 

shear force 

 
15. When the strength of the plate is less than the shearing strength of bolt then which failure may 
occur ? 

(A) Bearing failure of plate     (B) failure of plate 
(C) Tearing failure of plate   (D) failure of bolt 

Answer: - Option C  
Explanation: - Strength of plate > strength of bolt then plate fail first due to tearing of rupture 
 
16. Tearing failure occurs when the bolts are ____ than the plate's tension on both the gross area 
(yielding) and net effective area (rupture) 
        (A) Stronger     (B) Weaker    
        (C) Larger        (D) Smaller  
Answer: - Option A 
Explanation: - Strength of plate > strength of bolt then plate fail first due to tearing of rupture 
 
17. when  the bolt material is of much higher strength than that of steel plate through which the 
bolts passes then which failure is occurred. 
         (A)  Bearing failure of plate    (B) Bearing failure of bolt       
         (C) Tearing failure of plate                              (D) failure of plate 
Answer: - Option B  
 
18. The ratio of net tensile area at threads, to nominal plain shank area of bolt is taken as          
 (A) 0.88    (B) 0.78        
         (C) 0.98                                      (D) 1.00 
Answer: - Option B  
Explanation: - As per IS 800:2007 the ration is taken as 0.78 
 
19. class 4.6 in which number 4 is for 
          (A) Nominal ultimate stress               (B) yield stress 
          (C) Both of this      (D) None of this 
Answer: - Option A  
Explanation: 4 is for Nominal ultimate stress and 0.6 is for yield stress 
 
20. Class 4.6 in which number 0.6 is for 

(A)  Nominal ultimate stress   (B) yield stress   
(C) Both of this    (D) None of this  

Answer: - Option B  

Explanation: - 4 is for Nominal ultimate stress and 0.6 is for yield stress 

 

21. The area of the unthreaded portion of the bolt or shank is known as.  
(A) Gross cross section area    (B) Cross section area   
(C) Section area      (D) None of this  

Answer: - Option A  
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Explanation: - As per IS 800 : 2007 The area of the unthreaded portion of the bolt or shank is known as 
Gross cross section area 
 
22. The area of the unthreaded portion of the bolt or shank is known as. 
 (A) Gross cross section area      (B) Net effective cross section area.        
 (C) Cross section area     (D) All of above 
Answer: - Option B 
Explanation: - As per IS 800:2007 the plain area of bolt i.e. shank area is known as Net effective cross 
section area. 
 
23. Net effective cross section area is equal to 
         (A)  Equal to gross are                                          (B) Less than gross area         
         (C) 0.78 x Ag                                                         (D) 0.88 x Ag 
Answer: - Option C 
Explanation: - As per IS 800:2007 the ratio of net tensile area at threads, to nominal plain shank area of 
bolt is taken as 0.78 an that for net effective cross section it is multiply with the gross area  
 
24.. The distance between centers of any two adjacent holes in the direction of load/stress is known 
as            

(A) Edge distance                                                 (B) Gauge distance        
         (C) Pitch distance                                                  (D) None of this  
Answer: - Option C  
Explanation: - As per IS 800:2007 the center to center distance between two bolts is known as pitch 
distance  
 
25. In tension members the pitch shall not exceed ___ mm whichever is less. 
          (A) 18t or 200 mm                               (B) 16t or 300 mm 
          (C) 18t or 300 mm      (D) 16t or 200 mm 
Answer: - Option D   
Explanation: As per IS 800:2007 the maximum pitch should be consider in tension member for design of 
connections is equal to  16t or 200 mm (t=thickness) whichever is less. 
 
26. Minimum pitch is equal to  
          (A) 2.5 x d                 (B) 2 x do             
          (C) 3 x do      (D) 2.5 x do              
Answer: - Option A   
Explanation: As per IS 800:2007 the minimum pitch is equal to 2.5 x d (d is the diameter of bolt ) 
 
27. Distance between two consecutive fasteners: The distance between the centers of any two 
consecutive fasteners in a line adjacent and parallel to an edge of an outside plate shall not 
exceed___ mm whichever is less both in tension and compression members 
          (A) (100 mm + 4t) or 200    (B) (100 mm + 4t) or 300 
          (C) (200 mm + 4t) or 200    (D) None of the above 
 
Answer: - Option A   
Explanation: As per IS 800:2007 
 
28. The maximum distance between the centers of any two adjacent fasteners shall not exceed___ 
mm whichever is less. 
          (A) 30t or 300      (B) 31t or 300 
          (C) 32t or 300      (D) 33t or 300 
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Answer: - Option C   
Explanation: As per IS 800:2007 The maximum distance between the centers of any two adjacent 
fasteners shall not exceed 32t or 300 mm where t is the thickness of plate. 
 
29. Factor of safety for Resistance of member to buckling is 
          (A) 1.25                                (B) 1.5 
          (C) 1.1      (D) none of this 
Answer: - Option C   
Explanation: As per IS 800:2007 the factor of safety for Resistance of member to buckling is 1.10 
 
30. Factor of safety for Resistance govern by ultimate stress is 
          (A) 1.25                                (B) 1.5 
          (C) 1.1      (D) none of this 
Answer: - Option A   
Explanation: As per IS 800:2007 the factor of safety for Resistance govern by ultimate stress is 1.25 
 
31.. Factor of safety for LSM is 
          (A) 1.25                                (B) 1.5 
          (C) 1.1      (D) none of this 
Answer: - Option B   
Explanation: As per IS 800:2007 the factor of safety for LSM is 1.5  
 
32.Which IS gives Steel table  
          (A) IS 808 : 1989    (B) IS 808:2007 

          (C) IS 808 : 2000    (D) none of this 
Answer: - Option B   
Explanation: As per IS 808:1989  gives the details about steel table 
 
33.Tacking fasteners shall have a spacing in line not exceeding____ mm whichever is less 
          (A) 32 t or 400    (B) 32 t or 300 

          (C) 34t or 200    (D) 38 t or 300 
Answer: - Option B   
Explanation:  
 
34. tacking fasteners with solid distance pieces shall be provided at a spacing not exceeding___ 
mm. 
          (A) 1000     (B) 2000 

          (C) 3000     (D) 4000 
Answer: - Option B   
Explanation:  
 
35. Shear strength of bolt is given by 
 
          (A) fu(nnAnb+ nsAsb)/(√3 x 1.1)   (B) fy(nnAnb+ nsAsb)/(√3 x 1.1) 
          (C) fu(nnAnb+ nsAsh)/(√3 x 1.25)   (D) fy(nnAnb+ nsAsb)/(√3 x 1.25) 
Answer: - Option C  
Explanation:  Shear strength of bolt = fu(nnAnb+ nsAsb)/(√3 x 1.25), where fu-ultimate strength of bolt, n-
number of shear planes with thread intercepting shear plane, n,-number of shear planes without thread 
intercepting shear plane, Anb-nominal plain shank area of bolt. Asb-net shear area of bolt at threads. 
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36. Tensile strength of bolt is given by 
 
          (A) 0.9fubAn/1.1     (B) o.9fyhAn/1.1 

          (C) 0.9fubAn/1.25     (D) 0.9fbAn/1.25 
Answer: - Option C  
Explanation:  Tensile strength of bolt is given by 0.9fubAn/1.25, where fub-ultimate tensile stress of bolt, & 
net tensile area. 
 
37.  What is the yield strength of bolt of class 4.6? 
 
          (A) 400 N/mm²     (B) 240 N/mm² 
          (C) 250 N/mm²     (D) 500 N/mm² 
Answer: - Option C  
Explanation:  Tensile strength of bolt is given by 0.9fubAn/1.25, where fub-ultimate tensile stress of bolt, & 
net tensile area. 
 
38  Which of the following is correct? 
 

(A) size of hole = nominal diameter of fastener – clearances 
(B) size of hole = nominal diameter of fastener x clearances 

   (C) size of hole = nominal diameter of fastener / clearances     
(D) size of hole = nominal diameter of fastener + clearances 
Answer: - Option D 

Explanation:  Size of hole = nominal diameter of fastener + clearances Clearance may be standard size, 
oversize, short slotted or long slotted. 
 
39. The maximum number of bolts of diameter 25mm that can be accomodated in one row in 200mm 
wide flat are: 

(A) 2 
(B) 3 

   (C) 4    
(D) 5 
Answer: - Option B 

Explanation:  Minimum end distance = 2.5×25 = 62.5mm 
Number of bolts that can be accommodated = (200-2x62.5)/25 = 3 bolts. 
 
40. Calculate strength in shear of 16mm diameter of bolt of grade 4.6 for lap joint  

(A) 50 kN 
(B) 40 KN  

   (C) 29 kN    
(D) 59 KN 
Answer: - Option C 

Explanation:  Bolts will be in single shear. Diameter of bolt = 16mm. Net area= 
0.78x(3.14/4)x16²=156.83mm². Strength of bolt in shear = Anb*fub/(√3 x 1.25) = 156.83x400x10 3/1.25x√3 
= 28.97kN. 
 
41.. What is the value of kb in nominal bearing strength for a bolt of 20mm diameter of grade 4.6? 

(A) 0.5 
(B) 1  

   (C) 0.97    
(D) 2 
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Answer: - Option A 
Explanation:  diameter of bolt = 20mm, diameter of hole = 20+2 =22mm 
e=1.5×22=33mm, p=2.5x20=50mm 
e/3do = 33/(3×22) = 0.5, p/3d, -0.25 = 50/(3×22) -0.25=0.5, fub /f = 400/410=0.975 kb = minimum of (e/3do, 
p/3do -0.25, fub /fb. 1) = 0.5. 
 
42. Calculate bearing strength of 20mm diameter bolt of grade 4.6 for joining main plates of 10mm 
thick using cover plate of 8mm thick using single cover butt joint.  

(A) 70.26 kN 
(B) 109.82 kN 
(C) 50.18 KN   
(D) 29.56 kN 
Answer: - Option C 

Explanation:  diameter of bolt = 16mm, diameter of hole =16+2=18mm e=1.5×18=27mm, p=2.5×16-40mm 
e/3do = 27/(3x18) = 0.5, p/3d, -0.25 = 40/(3x18) -0.25-0.49, fub/fb= 400/410-0.975 k = minimum of (e/3do. 
p/3do -0.25, fub/fb,1)= 0.49 
bearing strength = 2.5kbdtfu/1.25= 2.5x0.49x16x8x400x10-3/1.25 = 50.18 kN. 
 
 
43.. What is the efficiency of joint when strength of bolt per pitch length is 60kN and strength of 
plate per pitch length is 150kN?  

(A) 25 % 
(B) 30 % 
(C) 35 % 
(D) 40 % 
Answer: - Option D 

Explanation:  Efficiency = (strength of bolt per pitch length/ strength of plate per pitch length)x100 = 
60x100/150 = 40%. 
 
44.. The design nominal strength of fillet weld for shop is given by 

(A) fu 
(B) √3 fu  
(C) fu/√3 
(D) fu/(1.25 x √3) 
Answer: - Option D 

Explanation:  Design nominal strength of fillet weld = fu/√3, where fu is smaller of ultimate stress of weld 
or parent metal. 
 
45 What is the effective throat thickness dimension of 10mm fillet weld  

(A) 4.6mm 
(B) 5mm 
(C) 8.6mm 
(D) 7mm 
Answer: - Option D 

Explanation:  Using shielded metal arc welding process, effective throat thickness = 0.7a = 0.7x10 = 7mm 
 
 
46. What is the strength of weld per mm length used to connect two plates of 10mm thickness using 
a lap joint?  

(A) 795.36 N/mm 
(B) 295.5 N/mm  
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(C) 552.6 N/mm 
(D) 487.93 N/mm 
Answer: - Option A 

Explanation:  Minimum size of weld = 3mm 
Maximum size of weld = 10-1.5 = 8.5mm 
Assume weld size = 6mm 
Effective throat thickness, te = 0.7 x 6 = 4.2mm 
Strength of weld = te [fu/(√3 x 1.25)] = 410 x 4.2 /(√3 x 1.25) = 795.36 N/mm. 
 
47. What is the overall length of fillet weld to be provided for lap joint to transmit a factored load of 
100kN? Assume site welds and width and thickness of plate as 75mm and 8mm respectively, Fe410 
steel. 

(A) 500mm 
(B) 382mm 
(C) 201mm 
(D) 468mm 
Answer: - Option C 

Explanation:  Minimum size of weld = 3mm 
Maximum size of weld = 8-1.5 = 6.5mm 
Assume size of weld = 5mm 
Effective throat thickness = 0.7 x 5 = 3.5mm 
Strength of weld = 3.5x410/(√3 x1.5) = 552.33 N/mm 
Required length of weld = 100 x 10³/552.33 = 181.05 mm length to be provided on each side = 181/2 = 
90.5mm 
End return = 2×5= 10mm 
Overall length = 2 x (90.5 +2 x 5) = 201mm. 
 
48. If force act in a direction parallel to the direction of weld, then fillet weld is called as? 

(A) Transverse 
(B) Longitudinal  
(C) Parallel  
(D) Longitudinal or Parallel 
Answer: - Option D 

Explanation:  Parallel fillet weld consist of force acting in a direction of weld. 
 
49. An angle ISA 50 x 50 x 6 is connected to a gusset plate 5 mm thick, with 16 mm bolts. What is 
the bearing strength of the bolt when the hole diameter is 16 mm and the allowable bearing stress 
is 250 MPa? 

(A) 8 KN 
(B) 20 KN 
(C) 22 KN 
(D) 24 KN 
Answer: - Option D 

Explanation:  Bearing Strength, FB = Permissible stress in bearing (fbp) x bearing area (Ab) 
Bearing area, Ab- hole diameter x thickness (t) 
Where, 
t = minimum (Sum thickness of Covering plate / gusset plate thickness, thickness of main plate) 
Calculation: 
Given: fbp = 250 MPa, Hole diameter d = 16 mm; 
Thickness of gusset plate = 5 mm and Thickness of main plate = 6 mm 
: t = 5 mm 
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Bearing Strength, FB = Permissible stress in bearing (fbp) x bearing area (Ab) 
FB = 250 x 16 x 5 = 20,000 N 
FB = 20 kN 
 
50. What is the yield strength of bolt of class 4.6?  

(A) 400 N/mm² 
(B) 240 N/mm²  
(C) 250 N/mm² 
(D) 500 N/mm² 
Answer: - Option B 

Explanation:  For class 4.6, ultimate strength = 4×100 = 400 N/mm² 
yield strength / ultimate strength = 0.6 yield strength = 0.6x400 = 240 N/mm². 
 
 
51. What is the efficiency of joint when strength of bolt per pitch length is 60kN and strength of 
plate per pitch length is 150kN?  

(A) 25 % 
(B) 30 % 
(C) 35 % 
(D) 40 % 
Answer: - Option D 

Explanation:  Efficiency = (strength of bolt per pitch length/ strength of plate per pitch length)x100 = 
60x100/150 = 40%. 
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Question Bank for Multiple Choice Questions 

 

UNIT-3 Analysis and Design of Singly Reinforced 

Sections 
   Marks:- 12        

UNIT-3 Analysis and Design of Singly Reinforced Sections 
3.1 RCC: functions of reinforcement, material properties, types of limit states, partial safety factors for 
material strength,  
Characteristic strengths, characteristic load, design load as per IS: 456:2000. 
3.2 Types of loads and combinations as per IS:875:2000 
3.3Limit State of collapse (flexure) : assumptions, stress-strain relationship for concrete and steel,  
strain diagram and block diagram for singly reinforced section, 
design parameters and constants, ultimate moment of resistance 
3.4 Under- reinforced, over-reinforced and balanced sections 
3.5 IS specifications regarding spacing, cover, minimum reinforcement, effective span, etc. in beams 
3.6 Analysis and design : determination of design constants, ultimate moment of resistance,  
Determination of ultimate load carrying capacity, design of rectangular sections. 
Problems on determination of design constants 
Problems on determination of ultimate moment of resistance 
Problems on determination of ultimate load carrying capacity 
Problems on design of rectangular sections. 

 
1.   Which is code used for r.c.c. structure 

a) is 800 
b) is 456 
c) is 1893 
d) is 875 

Answer is 
: is456 

 
2. Which statement is under reinforced section 

a) xu > xu max 

b) xu < xu max 

c) xu = xu max 

d) xu </> xu max 
Answer is: b) xu < xu max 
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3. Mu limit for mild stell (fe250) 

a) 0.133fck bd2 

b) 0.138fck bd2 

c) 0.149fck bd2 

d) 0.153fck bd2 
Answer is : c) 0.149fck bd2 
 
4. Xumax for fe500....... 

a) 0.53d 
b) 0.48d 
c) 0.46d 
d) 0.55d  

answer is: 0.46d 
 
5. Pt%.iimit value for mild steel...... 

a) 0.048 fck 
b) 0.088 fck 
c) 0.038 fck 
d) 0.055 fck 

Answer is 0.088 fck 
 
6. Tension force in sinly reinforced section….  

a) 0.87fy ast 
b) 0.36 fck . Xu. B 
c) 0.45 fck . Xu. B  
d) None of the above 

Answer is : 0.87fy ast 
 
7. Compressive force in sinly reinforced section 

a) 0.87fy ast 
b) 0.36 fck . Xu. B 
c) 0.45 fck . Xu.b 
d) None of the above 

Answer is .. 0.36 fck . Xu. B 
 
8. Right statement of limit state of serviceability ...... 

a) Collapse  
b) Stability 
c)  Fatigue 
d) Vibration of fire resistance 
Answer is : vibration of fire resistance 

 
9. Partial safety factor for concrete..  

a) 1.15 
b) 1.5 
c) 1.55 
d) 1.25 

Answer is : 1.5 
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10. Long form of TMT…..  
a) Thermo mechanically treatment bar\ 
b) Treatment mild tor bar 
c) Tor mechanically treatment bar  
d) Tight mild treatment bar 

Answer is : Thermo mechanically treatment bar 
 
10. formula of bending moment for udl.... 

a. WI2/4 
b. WL2/2 
c. WL2/12 
d. None 

Answer is: none of the above 
11. Yielding of steel in singly reinforced beam occurs in 

a. Balanced reinforced beam 
b. Under-reinforced beam 
c. Over reinforced beam 
d. None of these 

Answer is : b. Under-reinforced bea 
 

12.  In under reinforced singly reinforced beam, concrete crushes at its maximum strain i.e., 
a.0.35% 
b.0.30% 
c.0.25% 
d.0.20% 
Answer is .. A.0.35% 
 

13. The ratio of the limiting value of the depth of neutral axis and the depth of the section of a singly 
reinforced beam is equal to: 

a) 0.0035 
b) 0.0055 
c)  c.0.0055 + 0.87 
d) 0.0035 + 0.87 ts 

Answer is : a.0.0035 
 
14. The depth of neutral axis of singly reinforced beam 

a) Decreases with the increases of characteristic strength of steel 

b) Increases with the increases of characteristic strength of steel 

c) Remains unaffected the change of characteristic strength of steel 

d) None of these 
Answer is .. A. Decreases with the increases of characteristic strength of steel 
 
15. The characteristic strength (ak) of concrete is usually referred to 
a) 5 days cube strength 
b) 7 days cube strength 
c) 21 days cube strength 
d) 28 days cube strength 
Answer is .. D. 28 days cube strength 
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16. the depth of neutral axis of a singly reinforced beam from the extreme compression fibre is: 

a. 0.133 fck bd2 

b. 0.135 cot bd2 
c. 0.149 ad, bd2 
d. 0.138 ack bd2 
Answer is : a. 0.133 fck bd2 
 

17. the most economical design of singly reinforced beams is given by: 

a. Limit state theory 

b. Working stress theory 

c. Ultimate stress theory 

d. All of these 
Answer is : a. Limit state theory 
 
18. The aspect ratio is defined as the ratio of 

a. Length to breadth of a state 

b. Effective width of flange and effective depth of the beam 

c. Width of well and depth of flange 

d. None of these 
Answer is : a. Length to breadth of a state 
 
19. The dowel force is the shear force 

a. Across the steel bars 

b. Across the neutral axis 

c. At the top of the beam 

d. At the bottom of the beam Answer is : a. Across 
the steel bars 

 
20. The design of a doubly reinforcement beam section involves the determination of : 

a. Breadth of no section 

b. Depth of the section 

c. Area of tension reinforcement 

d. None of these 
Answer is d. None of these 
 
21. At continuous supports, the lower portion of 

a. The slab is in tension 

b. The slab is in compression 

c. The slab experiences neither the tension nor compression 

d. None of theseAnswer is : b. The slab is in compression 
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22. The intermediate beams between several beams case monolithically with the slab 

a. Act as i-beams 

b. Act as t-beams 

c. Act as l-beams 

d. Act as rectangular beams Answer is b. 
Act as t-beams 
 
23. Pick up the correct statement from the following 

a. Concrete is strong in compression 

b. Concrete is very weak intension 

c. The modules of rupture of concrete is only a fraction of the compression strength 

d. All of these 
Answer is : d. All of these 

 
24. Pick up the correct statement from the following. When a singly reinforced concrete beam loaded 

with gradually increasing load, and concrete develop cracks: 
a. The cracks move upwards close to the neutral plane 
b. The neutral plane gradually shifts with further cracking 
c. The full tension is taken by steel 
d. All of these 
Answer is : d. All of these 
 

25. The shape of stress strain curve for concrete as prescribed by IS 456 is  
a)  Rectangular  
b) Parabolic  
c)  Rectangular Parabolic  
d) None of these 

ANS:C 
 

26. An RCC beam can have maximum tension reinforcement as: 
  a) 6 % bD 
  b) 2 % bD  
  c) 3 % bD  
  d) 4 % bD 
ANS:d 
 

27. The maximum depth of neutral axis for a beam with Fe 415 bars in limit state method of design  
a) 0.46 d  
b) 0.48 d  
c) 0.50 d  
d) 0.53 d 
ANS:B 
 

28. The partial factor of safety for concrete is  
a) 1.15 
b) 1.5  
c) 1.95  
d) 2.0 
ANS:B 
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29. Partial factor of safety for concrete and steel respectively may be taken as   
a) 1.5 and 1.15 
 b) 1.5 and 1.78  
c) 3 and 1.78  
d) 3 and 1.2 
ANS:A 
 

30. The characteristic strength of concrete in the actual structure is taken as 
 a) 𝒇𝒄𝒌 

 b) 0.85 𝒇𝒄𝒌  
c) 0.67 𝒇𝒄𝒌  
d) 0.447 𝒇𝒄k 
ANS:C 
 

31. In limit state of collapse against flexure, the maximum strain in tension reinforcement at failure shall 
not be less than  
(a)𝟎. 𝟎𝟎𝟐  

(b)𝟎. 𝟎𝟎𝟐 + 𝐟𝐲 𝐄𝐬  
(c)𝟎. 𝟎𝟎𝟐 + 𝐟𝐲 𝟎.𝟖𝟕 𝐄𝐬  
(d)𝟎. 𝟎𝟎𝟐 + 𝐟𝐲 𝟏.𝟏𝟓𝐄 
ANS:D 
 

32. The characteristic strength of concrete is defined as that compressive strength below which NOT 
more than  
(a)2% of results fall 
 (b)10% of results fall 
 (c)5% of results fall 
 (d)None of these 
ANS:C 
 

33. The modulus of elasticity of concerete (𝐢𝐧 𝐍/𝐦𝐦²) can be assumed as follows where 𝐟𝐜𝐤is the 
characteristic cube compressive strength of concrete (𝐢𝐧 𝐍/𝐦𝐦²)  
(a)𝟒𝟎𝟎𝟎 𝐟𝐜𝐤 
 (b)𝟓𝟎𝟎𝟎 𝐟𝐜𝐤  

(c)𝟐𝟎𝟎𝟎 𝐟𝐜𝐤  
(d)𝟑𝟎𝟎𝟎 𝐟𝐜K 

ANS:B 
 

34. The factored loads at the limit state of collapse for DL + LL, DL + WL and DL + LL + WL 
combinations, according to IS : 456 – 2000 are respectively  
(a)1.2 DL + 1.2 LL, 1.5 DL + 1.5 WL, 1.5 DL + 1.5 LL + 1.5 WL  

(b)1.2 DL + 1.5 LL, (𝟎. 𝟗 𝐨𝐫 𝟏. 𝟓) DL + 1.5 WL, 1.2 DL + 1.2 LL + 1.2 WL  
(c)1.5 DL + 1.5 LL, 1.2 DL + 1.2 WL, 1.5 DL + 1.5 LL + 1.5 WL  

(d)(𝟎. 𝟗 𝐨𝐫 𝟏. 𝟓) DL + 1.5 LL, 1.5 DL + 1.5 WL, 1.2 DL + 1.2 LL + 1.2 WL 
ANS:D 
 

35. In limit state of collapse for direct compression, the maximum axial compressive strain in concrete is 
 (a)0.002 compression  
(b)0.003  
(c)0.0035 (axial compression and bending)  
(d)0.004  
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ANS:A 
 

36. As per IS 456–2000, in the absence of test data, the approximate value of the total shrinkage strain 
for design may be taken as:  
(a)0.004 
 (b)0.001 
 (c)0.002 
 (d)0.0003 
ANS:D 
 

37. Mid steel used in RRC structures conforms to  
(a)IS : 432  
(b)IS : 1566 
 (c)IS : 1786  
(d)IS : 2062 
ANS:A 
 

38. percentage of steel for balanced design of a singly reinforced rectangular section by limit state 
method depends on 
 A. Characteristic strength of concrete 
 B. Yield strength of steel 
 C. Modulus of elasticity of steel 
 D. Geometry of the section  
(a)Only (B)  
(b)(A), (B) and (D) 
 (c)(B), (C) and (D)  
(d)(A), (B) and (C) 
ANS:D 
 

39. partial safety for concrete and steel are 1.5 and 1.15 respectively, because  
a)Concrete is heterogeneous while steel is homogeneous (b)The control on the quality of concrete is 
not as good as that of steel  
(c)Concrete is weak in tension 
 (d)Voids in concrete are 0.5% while those in steel are 0.15% 
 

40. the tensile strength of concrete to be used in the design of reinforced concrete members is 
 (a)𝟎. 𝟐 𝐟𝐜𝐤  
(b)𝟎. 𝟏 𝐟𝐜𝐤  

(c)𝟎. 𝟕 𝐟𝐜𝐤  
(d)𝟎 
ANS:D 
 

41. The allowable tensile stress in high yield strength deformed steel stirrups used in reinforced cement 
concrete is (𝒊𝒏 𝑵/𝒎𝒎²) 
 (a)140 
 (b)190 
 (c)230 
 (d)260 
ANS:C 
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42. Factor of safety is the ratio of _______.  
(a)Yield stress to working stress. 
 (b)Tensile stress to working stress. 
 (c)Compressive stress to working stress.  
(d)Bearing stress to working stress 
ANS:A 
 

43. The factor of safety for steel as compared to concrete is  
(a)higher 
 (b)same  
(c)lower  
(d)None of these 
 

 44. pick up the correct statement from the following______.  
(a)Dead load includes self-weight of the structure and super-imposed loads permanently attached to 

the structure  
(b)Dead loads change their positions and vary in magnitude 
 (c)Dead loads are known in the beginning of the design  
(d)None of these 
ANS:A 

 
44. pick up the correct statement from the following______.  

(a)Dead load includes self-weight of the structure and super-imposed loads permanently attached to 
the structure  
(b)Dead loads change their positions and vary in magnitude 
 (c)Dead loads are known in the beginning of the design  
(d)None of these 
ANS:A 
 

45. Flexure strength of concrete is determined as: (a)Modulus of rigidity  
(b)Modulus of rupture 
 (c)Modulus of plasticity 
 (d)Modulus of elasticity 

       ANS:B 
 
46. Live loads with time, can vary in: 

 (a)Magnitude  
(b)Position  
(c)Neither position nor magnitude  
(d)Position as well as magnitude 
ANS:D 
 

47. States of concrete is 
a) plastic 
b) hardended 
c) both a and b 
d) none of these 
Ans: c 
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48. Function of RCC Is..... 
a) to carry tension 
b) to resist shear 

      c) to resist torsion 
    d) all of above 
Ans: d 
 

49. Constituent material in RCC IS..... 
a) Cement 
b) aggregates 
c) water 
d) all of above 
Ans: d 
 

50. Advantage of RCC IS… 
a)Durable 
b) fire resisting 

          c) chemical resistant 
         d) all of above 
Ans: d 
 
51. The unit of partial safety factor is 

a) kg/m 
b) d) kg/m2 
c) m 4 
d) no unit 

Ans: d 
 

52. Characteristic load is denoted by 
a)F 
b)D 
c)P 
d)All of these 
Ans: a 
 

53. unit weight of water is ........KN/M2 
a) 11 
b) 10 
c)  1 
d)  100 

Ans: b 
 

54. Characteristic load are considered ......loads 
a) dead load 
b)  imposed load 
c) wind load 
d)  all of above 

Ans: d 
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55. Design load =FOS X........ 
a) Characteristic load 
b) imposed load 
c) Dead load 
d) wind load 

Ans: a 
 

56. Which IS code used forLimit state method, 
a) 456:2000 
b)  456:1000 
c) 435:2000 
d)  456:2345 

Ans: a. 
 

57. Types of limit state is 
a) serviceability 
b) collapse 
c) both one and two 
d)  none of these 

Ans: c 
 

58. Partial safety factor of concrete is 
a) 1.2 
b) 1.3 
c) 1.6 
d)  1.5 
Ans: a 
 

59. Limit state of collapse is deals with 
a)strength 
b) temperature 
c) stability 
d) all of above 
Ans: a 
 

60. Types of design methods is 
a) limit state 
b)  working state 
c) ultimate state 
d) all of above 

Ans: d 
 

61. Partial safety factor is depends on 
        a) material 
        b) load 
          c) both one and 2 
          d)none of these 
          Ans: c 
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62. Types of loads in LMS 
a) Dead load 
b) imposed load 
c) both a and b 
d)  none of these 

Ans: c 
 

63. Characteristic load shall be as per designed code is 
a) 875- 1987 
b) 456:2000 
c) 345:45343 
d) all of above 

Ans: a 
 

64. In design Floor live load( Residential) is taken by.......KN/M2 
a) 3 
b) 2 
c) 1 
d) All 

Ans: b 
 

65. What is the value fckof M15 concrete? 
a) 20 
b) 15 
c) 25 
d) All  

Ans: b 
 

66. Which are steel grades used in concrete? 
a) 250 N/MM2 
b)  415 N/MM2 
c) 500 N/MM2 
d) ALL  

Ans: d 
 

67. A.In limit state design , the centroid of compression force from extreme compression fibre lies at 
distance of 
a)0.367 Xu 
 b) 0.446 Xu  
c) ) 0.42 Xu 
d) none of these 
Ans: c 
 

68. In limit state method , the limiting value of depth of neutral axis for Fe-250 grade of steel is ? 
a) 0.46d 
b) 0.48d 
c) 0.50d 
d) 0.53d 

Ans: d 
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69. The maximum area of tension reinforcement in beams shall not exceed 
a) 1% 
b) 2% 
c) 3% 
d) 4% 

Ans: d 
 

70. Maximum tensile strength for limit state design of R.C.beam is 
a) 0.36 fy 
b) 0.87 fy 
c) 0.446 fck 
d) 0.67 fy 

Ans: b 
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Question Bank for Multiple Choice Questions 

 

Unit4. Design of shear reinforcement and Bond Marks:- 10 

IS code specifications. 
Various forms of shear reinforcement in beams. Use of bent up bars.  
Zones of minimum shear reinforcement.  
Numerical problems on design of shear reinforcement in beam. 
Numerical problems on design of shear reinforcement in beam. 
4.2 Meaning of bond in RCC. IS code provisions.  
Meaning and calculation of development length in tension and compression. 
Problems on calculation of development length in tension. 
Problems on calculation of development length in compression. 
Problems on calculation of development length in compression. 

 

1. Which type of cables are advantages in reducing the effective shear? 

a) Straight 

b) Curved 

c) Trapezoidal 

d) Longitudinal 
Answer: b 

Explanation: Curved cables are advantageous in reducing the effective shear and together with the horizontal 
compressive prestress, reduce the magnitude of the principal tension and the effect of shear is to induce 
tensile stresses on diagonal planes and prestressing is beneficial since it reduces the magnitude of the 
principal tensile stress in concrete 
 
2. The various codes recommend empirical relations to estimate    

a) Ultimate shear resistance 

b) Ultimate torsional resistance 

c) Ultimate bending resistance 

d) Ultimate load 
Answer: a 
Explanation: The various codes recommend empirical relations to estimate the ultimate shear resistance of 
the section by considering the flexure shear and web shear cracking modes and the design shear resistance 
should exceeded the ultimate shear due to the transverse loads and if not, suitable transverse 
reinforcements are designed to resist the balance shear force 
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3. Which type of shear reinforcement should be provided for members with thin webs? 

a) Maximum shear reinforcement 

b) Minimum shear reinforcement 

c) Nominal shear reinforcement 

d) Tensile reinforcemet  

Answer: c 

4. The pre and post tensioned members with bonded tendons bond stress between    

a) Steel and concrete 

b) Steel and water 

c) Steel and aggregates 

d) Steel and plastic 
Answer: a 
Explanation: Pre tensioned or post tensioned members with bonded tendons develop bond stresses 
between steel and concrete when the sections are subjected to transverse shear forces due to the rate of 
change of moment along length of the beam and in the case of type 1 and 2 members, which are uncracked 
at service loads, the flexural bond stresses developed are computed by considering the complete section. 
 

5. In case of pre tensioned member, the computations of transmission length are influenced by? 

a) Bond 

b) Flexure 

c) Torsion 

d) Tension 
 
Answer: a 
Explanation: In the case of pre tensioned members, the computations of the transmission length at the ends 
is of practical significance since the support positions are influenced by bond and transmission length. 

 
6. When prestress is transferred to concrete by means of external anchorages which pressure is 
developed? 

a) Bearing 

b) Twisting 

c) Torsion 

d) Bent 
Answer: a 
Explanation: In the case of post tensioned members where prestress is transferred to concrete by means 
of external anchorages, the bearing pressures develop behind the anchorages have to be investigated and 
suitably controlled to prevent crushing failure of the end block zone. 
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7. The bearing pressure on the concrete is given as…………………… 

a) 0.4fci 

b) 0.8fci 

c) 0.12fci 

d) 0.2fci 
Answer: b 
Explanation: According to the Indian standard code IS: 1343-1980, the permissible unit bearing 
pressure on the concrete after allowing for all losses is limited to: 
0.48fci (Abr/Apan) or 0.8 fci, fci = cube strength of concrete at transfer, Abr= bearing area, Apan = 
punching area. 
 
8. The effective punching area Apun is generally the contact area of    

a) Tendon device 

b) Anchorage device 

c) Stress device 

d) Strain device 
Answer: b 
Explanation: The effective punching area is generally the contact area of the anchoring device and the 
bearing area is taken as the maximum area of that portion of the member which is geometrically similar 
and concentric to the effective punching area. 
 

9. The end block of a beam has a rectangular section 100mm wide by 200mm deep, the force of cable 
is 200kn. Find the actual bearing pressure? 

a) 30n/mm2 

b) 40n/mm2 

c) 20n/mm2 

d) 10n/mm2 
Answer: c 
Explanation: force of cable = 200kn, b = 100mm, d = 200mm Bearing area Abr = (100×100) = 10000mm2, 
Actual bearing pressure = (200×103) / 10000 = 20n/mm2. 

 
10. What should be provided if the shear force due to ultimate load is less than the shear force 
of the concrete? 

a) Tensile reinforcement 

b) Shear reinforcement 

c) Principle reinforcement 

d) Compressive reinforcement 
Answer: b 
Explanation: When V the shear force due to ultimate loads is less than the shear force of the concrete vc, 
the shear force which can be carried by the concrete, a minimum shear reinforcement should be 
provided in the form of stirrups with spacing 
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11. When the shear force due to ultimate loads is less than 
0.5 times shear force of concrete then shear reinforcement is? 

a) Provided 

b) Not provided 

c) Made equal 

d) Made zero 
Answer: b 
Explanation: When the shear force due to ultimate loads V is less than 0.5 times the shear force of 
concrete: (v < 0.5vc) Then no shear reinforcement is provided in the members of low importance. 
 
12. The term dt in the spacing equation is termed as 
 

 

a) Lowest value of depth 

b) Neutral value of depth 

c) Highest value of depth 

d) Peak value of depth 

 
Answer: c 
Explanation: When v > vc, the spacing provided in that: dt is the highest value of depth from the 
extreme compression fiber to longitudinal bars and depth from extreme compression fiber to 
centroid of tendons. 

13. In rectangular RC beam maximum shear stress occurs at 

(A) Top of beam 

(B) Bottom of beam 

(C) At Neutral axis 
(D) None of above 

 
Answer is C At Neutral axis 
 
14. A beam can be subjected to which of the following shear? 
a) longitudinal shear only 

b) transverse shear only 

c) longitudinal or transverse shear 

d) beam is not subjected to shear 
 
Answer: c 
Explanation: A beam is subjected to two types of shear: transverse (vertical) shear and 
longitudinal shear. 
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15. Shear forces will govern the design of beam if 

a) beam is short 

b) beam is long 

c) beam carry light loads 

d) shear forces will never act in beam 
 
Answer: a 
Explanation: Shear forces will govern the design of beam if beams are short and are heavily loaded 
(heavy concentrated load) or deeply coped. 

16. Longitudinal shear occurs due to 

a) light load on beam 

b) bending of beam 

c) twisting of beam 
d) does not occur 
 

 
Answer: b 
Explanation: Longitudinal or horizontal shear occurs due to bending of beam. The fibers above shorten 
in length and those below neutral axis elongate under sagging bending moments. Therefore, the fibers 
tend to slip over each other and the effect is maximum at the neutral axis. The tendency to slip is 
resisted by shear strength of the material. 

 

16. The shear stress distribution of I-section varies 

a) cubically with depth 

b) as straight line with depth 

c) as horizontally with depth 

d) parabolically with depth 

 
Answer: d 
Explanation: The shear stress distribution of I-section varies parabolically with depth with maximum 
occurring at the neutral axis. 

17. The longitudinal shear is given by 

a) τ = VAyIzt 

b) τ = VAy/Izt 

c) τ = VAy/Iz 

d) τ = Vy/Izt 
 
Answer: b 
Explanation: The longitudinal shear is given by τ = VAy/Izt, where V is vertical shear force at section 
under consideration, Iz is moment of inertia of entire section about zz-axis, neutral axis, Ay is static 
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moment of area of cross section, t is thickness of portion of cross section at which longitudinal shear is 
obtained. 
 
18. In which of the following cases shear does not govern design of beam? 

a) when web thickness is large in plate girders 

b) when depth of beam section is small and loaded uniformly 
c) when large concentrated loads are placed near support 
d) when two members are rigidly connected together with their webs lying in same plane 
 
 
Answer: a 
Explanation: Shear determines design of beam when depth of beam section is small and loaded 
uniformly, when large concentrated loads are placed near beam supports, when two members are 
rigidly connected together with their webs lying in same plane, when web thickness is small in plate 
girders. 

19. Nominal shear strength based on Von-Mises yield criterion is given by 

a) Vn = Avfyv 

b) Vn = Avfyv/√3 

c) Vn = fyv/√3 

d) Vn = Avfyv/3 
Answer: b 
Explanation: Nominal shear strength based on Von-Mises yield criterion is given by Vn = Avfyv/√3, 
where fyv is yield strength of web, Vn is nominal shear resistance. 

 
20. What is the bending moment at end supports of a simply supported beam? 

a) Maximum 

b) Minimum 

c) Zero 

d) Uniform 
 
Answer: c 
Explanation: At the end supports, the moment (couple) developed is zero, because there is no 
distance to take the perpendicular acting load. As the distance is zero, the moment is obviously 
zero 

21. What is the maximum shear force, when a cantilever beam is loaded with udl throughout? 

a) w×l 

b) w 

c) w/l 

d) w+l 
Answer: a 
 
Explanation: In cantilever beams, the maximum shear force occurs at the fixed end. In the free end, 
there is zero shear force. As we need to convert the udl in to load, we multiply the length of the 
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cantilever beam with udl acting upon. For maximum shear force to obtain we ought to multiply load and 
distance and it surely occurs at the fixed end (w×l). 

 
22. Sagging, the bending moment occurs at the of the 
beam. 

a) At supports 

b) Mid span 

c) Point of contraflexure 
d) Point of emergence 
 
Answer: b 
Explanation: The positive bending moment is considered when it causes convexity downward or 
concavity at top. This is sagging. In simply supported beams, it occurs at mid span because the bending 
moment at the supports obviously will be zero hence the positive bending moment occurs in the mid span 
 

23. What is the maximum bending moment for simply supported beam carrying a point load “W” kN 
at its centre? 

 

a) W kNm 

b) W/m kNm 

c) W×l kNm 

d) W×l/4 kNm 

 
Answer: d 
Explanation: We know that in simply supported beams the maximum BM occurs at the central span. 
Moment at A = Moment at B = 0 Moment at C = W/2 × l/2 = Wl/ 4 
kNm 
 
24. Which of the following is true regarding I-section? 

a) average shear is very larger than maximum shear 

b) maximum shear is very larger than average shear 

c) flanges resist very small portion of shear 
d) webs resist very small portion of shear 
 
Answer: c 

Explanation: For an I-section, flanges resist very small portion of shear and a significant portion is 
resisted by web. The maximum and average shear for I-section are almost same. 

 
25. Average stress is given by 

a) τav = V/d 

b) τav = Vdtw 

c) τav = V/tw 
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d) τav = V/dtw 

 
Answer: d 
Explanation: for practical purposes, average shear stress is used and is given by τav = V/Av = /dtw, 
where d = depth of web, tw = thickness of web, Av is shear area. 
26. the shear capacity of an RCC beam without shear reinforcement is  

(a)𝛕𝐜 bd  

(b)𝛕𝐯 bd  

(c)𝛕𝐯bd²  

(d)𝛕𝐯 bd² 
ANS:-A 
 

27. Shear reinforcement is provided in the form of: 
 (a)Vertical bars  
(b)Inclined bars  
(c)Combination of vertical and inclined bars  
(d)Any one of the above 
ANS: D 
 

28. The minimum percentage of shear reinforcement in R.C.C beams is 

(a)𝟎. 𝟖𝟓/𝐟𝐲  

(b)𝟎. 𝟒  
(c)4  

(d) 𝟒𝟎𝐒𝐯 𝟎.𝟖𝟕 𝐟𝐲𝐝 
 ANS: D 
 

29. Pick up the correct statement from 
the following:  
(a)The bent up bars at a support 
resist the negative bending 
moment. 
 (b)The bent up bars at a support 
resist the shearing force.  
(c)The bending of bars near 
supports is generally at 45 
degree.  
(d)All options are correct 
ANS: D 
 

30. . . Spacing of stirrups in a rectangular 
beam, is  
(a)Kept constant throughout the length  
(b)Decreased towards the center of the beam  
(c)Increased at the ends  
(d)Increased at the center of the beam 

ANS: D 
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30. The bond strength between steel and concrete is due to  
31. (a)Friction  

(b)Adhesion 
 (c)Both friction and adhesion  
(d)None of these C 
ANS:C 

32 In R.C.C beams, side face reinforcements are provided if depth of beam exceeds 

(a) 300 mm 

(b) 450 mm 

(c) 750 mm 

(d) 800 mm 

   ANS :C 
  

33 Bond stress of concrete______when steel is embedded in compression zone 
 
(a)Reduces 
(b)Increases 
(c)Remains unchanged 
(d)Has no relation with location 
 
Answer: (b) 
 
34. The development length of reinforcement depends 
 
(a)Strength of concrete 
 
(b)Diameter of bar 
 
(c)Yield stress of steel 
 
(d)All of above 
Answer: 
Option (d) 

35 Anchoring is done by hooks normally in case of 

(a) HYSD bars 

(b) Prestressing steel 

(c) Plain mild steel bars 

(d) TMT bars 

Answer:(c) 
 

36. As per IS-456, Development length of Bar is expressed as 
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(a) Ld = υ σs4 ζbd 

(b) Ld = υ σs8 ζbd 

(c) Ld = σs4 ζbd 

(d) Ld = 4 υ σsζbd 

Answer: (a) 
 
37 For Deformed bars, the value of bond stress increases_______than the plain bar 
 
(a)60% 
 
(b)40% 
 
(c)20% 
 
(d)80% 
Answer: (a) 
 
 

 

 

 
 

 Answer: 
Option (c) 
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Question Bank for Multiple Choice Questions 

 

Unit 5. Design of Slabs Marks:- 14 

Unit 5. Design of Slabs 
5.1 Slabs, support conditions, 

I.S. specifications regarding main steel, distribution steel, spacing and cover for reinforcement, effective 
span, minimum reinforcement 

5.2 Limit state of serviceability for slabs for deflection criteria only. 
5.3 Design of one way slab including development length check only. 

Design of cantilever slab including development length check only. 
Numerical Problems on Design of one way slab. 
Numerical Problems on Design of one way slab. 
Numerical Problems on Design of cantilever slab. 
Numerical Problems on Design of cantilever slab. 

5.4 Design of two-way slab with four edges discontinuous and provision of torsion reinforcement at corners (As 
per IS 456:2000, table no 26 case no 9 only). Check for deflection only. 

Numerical Problems on Design of two-way slab 
Numerical Problems on Design of two-way slab 
Numerical Problems on Design of two-way slab 
Numerical Problems on Design of two-way slab 

 

1. Aspect ratio is a ratio of 
a) Longer to shorter span 
b) Shorter to longer span 
c) Longer span to depth  
d) Shorter span to depth  

Answer: A 
 
2. R.C.C. slab is designed as a two way slab when 
a) Slab is Cantilever 
b) Ratio of longer to shorter span is ≥ 2.0 
c) Ratio of longer to shorter span is < 2.0 
d) Slab is continuous over two opposite edges 

 
Answer: C 
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3. The amount of reinforcement for main bars in a slab , is designed for 
a) Minimum bending moment 
b) Maximum bending moment 
c) Maximum shear force 
d) Minimum shear force 

 
Answer: B 
 
4. The minimum percentage of reinforcement of the gross-sectional area for mild steel and HYSD bars in 
slabs , is 
(A) 0.10 % and 0.12 % 
(B) 0.12 % and 0.15 % 
(C) 0.12 % and 0.12 % 
(D) 0.15 % and 0.12 % 

 
Answer: D 
 
5. Maximum diameter of bar for RC slab having thickness D is restricted to 
a) D / 4 
b) D / 6 
c) D / 8 
d) D / 10 
Answer: C 

 
6. In continuous slab maximum shear occur at 
a) The support next to the end support 
b) End Support 
c) Middle support 
d) All the Above 

 
Answer: A 
 
7. In continuous slab checked for deflection at the location of 
a) Minimum Positive BM 
b) Maximum Positive BM 
c) End support 
d) Free Support 

 
Answer: (B) Maximum Positive BM 
 
8. In continuous slab checked for development length at the location of 
a) At the end support 
b) At middle support 
c) At free support 
d) The support next to the end support  
Answer: (A) At the end support 
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9. In two way restrained slab 
a) Corners are held down 
b) Torsion reinforcement provided at each corner 
c) Edge strips are provided 
d) All of the above 

 
Answer: (D) All of the above 

 
10. Half of main steel in simply supported slab is bend up near support at distance of from 
center of support. 
a) Span / 3 
b) Span / 5 
c) Span / 7 
d) Span /8  
Answer:C 
11. Length of torsion reinforcement in two way slab is provided as 
a) Shorter span / 4 
b) Longer span / 4 
c) Longer span / 5 
d) Shorter span / 5 
Answer: (D) 

 
12. The amount of reinforcement for torsion in each four layers shall be equal to of maximum 
mid span steel 
a) 1/2 
b) 2/3 
c) 3/4 
d) 1/3  
Answer:C 
 
13. In case of two way slab the deflection of slab is calculated by considering 
a) Longer span 
b) Shorter span 
c) Both long and short 
d) None of above 

Answer: B 
 
14. A rectangular slab 6 m x 8 m designed as 
a) One way slab 
b) Two way slab 
c) Both one way & two way 
d) None of above 
 Answer: B 
 
15. The thickness of slab depends on 
a) Length / effective depth ratio 
b) Diameter of bar 
c) Spacing of reinforcement 
d) Size of aggregate 
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Answer: A 
16. In two way slab lifting of corner occur due to 
a) Resultant shear force 
b) Torsional moment 
c) Unbalanced moment  
d) Resultant stress  

Answer: Torsional moment 
 
17. When slab is directly supported on columns , without beams , it is known as 
a) One way slab 
b) Two way slab 
c) Flat slab 
d) Grid slab  
Answer: (C) Flat slab 
 
18. Slab is analysed as wide 
a) 1 m 
b) 2 m 
c) 1.2 m 
d) 1.5 m  
Answer: (A) 1 m 
 
19. when Ly/Lx > 2 slab is........ 
a) one way 
b) two way 
c) three way 
d) none of the above 
Answer: (A) 

 
20. (L/D) span to depth ratio upto 10 metre for cantilever slab...... 
a) 20 
b) 26 
c) 18 
d) 07 
 Answer: d 
 
21. The area of distribution & main steel criterias...... 
 

a) 0.15% of bD of gross area 
b) 0.12% of bD of gross area 
c) 0.20% of bD of gross area 
d) above a & b 
Answer: above a & b 
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22. The two - way slab is bending curvature is........ 
a) deflected surface is of single curvature 
b) deflected surface is of Double curvature 
c) all of the above 
d) None of the above 
Answer: deflected surface is of Double curvature 
 

23. The main bar or reinforcement resisting.... 
a) compression 
b) impact 
c) tension 
d) Torsion  
Answer: c) tension 
 

24. write down the Step "check for depth of the slab" for Fe415 steel 
a) 0.138 fck bd2 
b) 0.133 fck bd2 
c) 0.149 fck bd2 
d) 0.153 fck bd2 
 Answer: a) 0.138 fck bd2 
 

25. Full form of M.F 
a) Modified Factor 
b) Modification Factor 
c) Mutual Factor 
d) Monthly Factor 
ANSWER :..(B) Modification Factor 
 

26. Effective span for simply supported slab 
a) clear span + d 
b) c/c supports 
c) (A) & (B) both 
d) Smaller of (A) & (B) 
ANSWER IS (D) Smaller of (A) & (B) 
 

27. In one way slab main steel provided on which side 
a) Shorter span 
b) Longer span 
c) Both side 
d) None of the above 
ANSWER IS …(A) Shorter span 
 

28. Overall depth of slab equal to 
a) Effective depth + clear cover 
b) Effective depth + dia. / 2 + clear cover 
c) Effective depth + diameter 
d) Effective depth + effective cover 
ANSWER IS (B) Effective depth + dia. / 2 + clear cover 
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29. Two way slab has L/B ratio …… 
a) Equal to 2 
b) Greater than 2 
c) Less than 2 
d) None of the above 

ANS:C 
 

30. Maximum diameter of the bar 
should not greater than ? 
a) D/4 
b) D/16 
c) D/2 
d) D/8 

 
31. Maximum mild reinforcement in 

slabs? 
a) 0.12% 
b) 0.15% 
c)      4% 
d) 0.85% 

ANS:B 
 

32. Maximum tor reinforcement in 
slabs? 
a) 0.12% 
b) 0.15% 
c) 4% 
d) 0.85% 

ANS:A 
 

33. Two way slab is supported on 
a) 2 support 
b) 4 support 
c) 0 support 
d) None of the above 

Ans: B 
 
34. Distrubution steel is placed … of 

main steel? 
a) Below 
b) Above 
c) Both 
d) None of the above 

Ans: B 
 

35. unit wt of concrete is ? 
a) 20 
b) 16 
c) 22 
d) 25 
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Ans: D 
 

36. Deflection ratio for simply 
supported slab ? 

a) 7 
b) 26 
c) 20 
d) 34 

Ans: C 
 

37. Modification factor is used for 
……. 

a) Deflection ratio 
b) check for deflection 
c) Type of slab 
d) finding steel 

Ans: B 
 

38. One way slab is supported on …? 
 

a) 2 support 
b) 0 support 
c) 4 support  
d) none of the above 

 Ans: A 
 

39. One way slab has l/b ratio …..? 
a) Equal to 2 
b) Greater than 2 
c) Less than 2 
d) None of the above 

  Ans: B 
 

40. Half of main steel in simply supported slab is bend up near support at distance of _______ from 
center of support 

(a) Span / 3 

(b) Span / 5 

(c) Span / 7 

(d) Span / 8 
 

Answer:(c) 
 

Answer: 
Option (c) 

41. The thickness of slab depends on 
 

(a) Length / effective depth ratio 

(b) Diameter of bar 

(c) Spacing of reinforcement 
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(d) Size of aggregate 

 Answer:  (a) 
 

42. In two way slab lifting of corner occur due to    

(a) Resultant shear force 

(b) Torsional moment 

(c) Unbalanced moment 

(d) Resultant stress 
Answer: (b) 

   

43. Slab is analysed as _____ wide 
a) 1 m 
b) 2 m 
c) 1.2 m 
d) 1.5 m 

Answer: (a) 
 

44. Effective span for simply supported slab 

Answer: 
Option (c) 

(a) clear span + d 
(b) c/c supports 
 (c) (A) & (B) both 
(d) Smaller of (A) & (B) 
Answer: 
Option (d) 
 

45. Find Modification Factor for pt = 0.4 % for Mild steel 
a) 1.15 
b) 2 
c) 1.3 
d) 1.2 

Answer: 
Option (b) 
 

46. In one way slab main steel provided on which side 
a) Shorter span 
b) Longer span 
c) Both side 
d) None of the above 

Answer: 
Option (a) 
 

47. Overall depth of slab equal to 
a) Effective depth + clear cover 
b) Effective depth + dia. / 2 + clear cover 
c) Effective depth + diameter 
d) Effective depth + effective cover 
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Answer: 
Option (b) 
 

48. The amount of reinforcement for main bars in a slab , is designed for 
a) Minimum bending moment 
b) Maximum bending moment 
c) Maximum shear force 
d) Minimum shear force 

Answer: 
Option (b) 
 

49.   The minimum percentage of reinforcement of the gross-sectional area for mild steel and HYSD bars in slabs , is 
a) 0.10 % and 0.12 % 
b) 0.12 % and 0.15 % 
c) 0.12 % and 0.12 % 
d) 0.15 % and 0.12 % 

Answer: 
Option (d) 
 

50. The steel generally used in R.C.C. work, is 

a)  b) stainless 

c)  d) mildsteel 

e)  f) high carbon steel 

g)  h) high tension steel. 

Answer: Option B 
 
 
 

51. A simply supported RC beam having clear span 5 m and support width 300 mm  
has the cross section as shown in figure below. 
 

 

What is the effective span of the beam as perIS:456? 

a) 5300 mm 
b) 5400 mm 
c) 5200 mm 
d) 5150 mm 

 

Answer: 
Option (b) 

 
 

 
 
 
 
 

 5000MM 
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             300MM                                                                                       300MM 
 
 
ANS: 
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Question Bank for Multiple Choice Questions 

 

Unit 6. Design of axially loaded short Columns 
and footing 

 
Marks:- 14 

6.1 Limit state of collapse in compression, assumptions, effective length, slenderness ratio, short and long 
columns and minimum eccentricity. 
6.2 IS specifications for reinforcement in column. 
6.3 Load analysis for a column : load on an axially loaded column from beams at a different floor levels in a 
building 
6.4 Design of axially loaded short square and rectangular column. 
Numerical Problems on design of axially loaded short square column. 
Numerical Problems on design of axially loaded short rectangular column 
6.5 various RCC footings: Isolated and sloped footings, combined footings, piles 
6.6 IS specifications for reinforcement in footing. 
6.7 Design of isolated square sloped footing: Flexural design with checks for one-way shear, two-way shear 
and bond. (Problems on design of footing for bending moment only in theory examination paper) 
Numerical Problems on design of isolated square sloped footing 
Numerical Problems on design of isolated square sloped footing 
Numerical Problems on design of isolated square sloped footing 

 

1. Which formula use for find out load of column 

a) 0.4 Fck. Ac + 0.67 Fy.Asc 

b) 0.4 Fck. Ac + 0.69 Fy.Asc 
c) 0.5 Fck. Ac + 0.69 Fy.Asc 
d) 0.5 Fck. Ac + 0.67 Fy.Asc Answer: A - 0.4 Fck. 

Ac + 0.67 Fy.Asc 

2. The minimum area of steel of concrete in column 

a) 0.8 x ( b x D) 

b) 0.9 x (B x D) 

c) 1 x ( b x D ) 

d) None of the above Answer: (A) - 

Program: Diploma in Civil Engineering Program Code:- CE 
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Course:- Design of steel and R.C.C. Structure Course Code:- 22502 
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0.8 x ( b x D) 

3. The Maximum area of steel of concrete in column 

a) 8 x ( b x D) 

b) 0.8 x ( b x D) 

c) 7 x ( b x D) 

d) 6 x ( b x D) 
 
Answer: (D) 6 x ( b x D) 

4. The lateral ties or stirrups spacing criteria..... 

a) minimum 300 mm 

b) 48 x lateral reinforcement 

c) 16 x main logitudinal reinforcement 

d) all of the above Answer: D all of 
the above 
 
5. The minimum size of bar use in longitudinal reinforcement in column..... 

a) 16 mm 

b) 20 mm 

c) 12 mm 
d) 10 mm 

Answer: C 

6. To correct eccentricity of axially loaded column..... 

a) emin < emax 

b) emin > emax 

c) emin = emax 

d) emin ~ emax 
 
Answer: A emin < emax 

7. To correct eccentricity of Eccentric loaded column..... 

(A emin < emax 

a) emin > emax 

b) emin = emax 

c) emin ~ emax 
            Answer: (B) emin > emax 
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8. The short column fails due to...... 

a) buckling 

b) crippling 

c) trickling 
d) crushing 

 
Answer: (D) crushing 

9. The long column fails due to...... 

a) buckling 

b) crippling 

c) trickling 
d) crushing 

Answer: (A) buckling 

10. Eccentrically loaded columns have to be designed for combined axial and    

a) Shear force 

b) Bending moments 

c) Torsion 

d) Creep 

Answer: b) Bending moments 
 

11. What is the minimum value of eccentricity provided in columns? 

a) 50 mm 

b) 20 mm 

c) 30 mm 

d) 45 mm  

Answer: c) 30 mm 

12. What is the minimum number of longitudinal bars provided in the rectangular column? 

a) 4 

b) 5 

c) 6 
d) 8 Answer: 

c) 4 

13. 7. The ends of shall be properly anchored. 

a) Longitudinal reinforcement 

b) Transverse reinforcement 

c) Torsional reinforcement 

d) Shear reinforcement 
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Answer: b) Transverse reinforcement 

14. For longitudinal reinforcing bar, the nominal cover should not be less than    

a) 30 mm 

b) 20 mm 
c) 40 mm 
d) 50 mm Answer: c) 

40 mm 

15. 1. The formula d=a×√(3q)/m is used to calculate    

a) Depth of soil 

b) Height of column 

c) Depth of concrete bed block 
d) Height of footing 

Answer : c) Depth of concrete bed block 

16. If the wall or column under construction is near some other property, it will not be possible 
to spread the footing to both the sides of War or column. In search case which footing is used? 

a) Simple pad footing 

b) Eccentric footing 

c) Isolated footing 

d) Reinforced footing 

Answer is : b) Eccentric footing 

17. Which type of footing is applicable when the wall carries light loads or when the safe bearing 
pressure is very high? 

a) Simple strip footing 

b) Stepped footing 

c) Simple pad footing 

d) Eccentric footing 

Answer is : a) Simple strip footing 

 
18. The shape of combined footing is mostly    
a) Rectangular 

b) Square 

c) Circular 

d) Trapezoidal 

Answer is : d) Trapezoidal 

19. A spread footing for a single column is known as the    

a) Isolated footing 

b) Combine footing 

c) Strip footing 

d) Eccentric footing 
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Answer is : a) Isolated footing 

 

20. The load carrying capacity of helically reinforced column as compared to that of a tied 
column is about 
a) 5% less 

 
b) 10% less 

 
c) 5% more 

 
d) 10% more 

 
answer is c)5% more 

 
21) What should be the minimum grade of reinforced concrete in and around sea coast 
construction ? 
a) M 35 

 
b) M 30 

 
C) M 25 

 
d) M 20 

 
answer is b) M 30 

 
22. The bond strength between steel and concrete is due to 
a) friction 

 
b) adhesion 

 
c) both friction and adhesion 

 
d) None of these 

 
answer is c) both friction and adhesion 
 

23. When minimum eccentricity in columns does not exceed 0.05 times the lateral dimension, the 
axial load carrying capacity is reduced by 
a) 8% 

 
b) 11% 

 
c) 14% 

 
d) 20% 

 
answer is b) 11% 

 
24.The load carrying capacity of helically reinforced column as compared to that of a tied 
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column is about 

a) 5% less 

 
b) 10% less 

 
c) 5% more 

 
d) 10% more 

 
answer is c) 5% more 

 
25) In R.C. footing on soil, the thickness at the edge should not be less than 

a) 10 cm 

 
b) 15 cm 

 
c) 20 cm 

 
d) 25 cm … 

 

answer is b) 15 cm 
  26. All column shall be designed for a minimum eccentricity (emin ) = ………. 

a) L/500 + D/30 

b) L/200 + T/30 

c) D/500 + L/30 

d) None of these 

answer is L/500 + D/30 

27.  Functions of reinforcement are………. 

a) In case of slab, beams and wall of water tanks, reinforcement is mainly provided to carry direct or 

bending tensile stresses. 

b) In case of columns the steel is provided to resist the direct compressive stress as well as bending 

stresses if any. 

c) The steel is provided in the form of rectangular, circular, lateral ties or spirals to prevent bucking of 

main bars in column.  

d) All of the above 

answer is d) All of the above 

 

28. The distance measured from the concrete surface to the nearest surface/edge of the reinforcing 

bar is known as……….  

a) Nominal cover 

b) Pitch distance 
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c) Edge distance 

d) None of the above 

ANS - a 

29. Effective length for end condition of effectively held in position and restrained against rotation in 

both ends is………. 

a) 0.85L 

b) 0.65L 

c) 2.00L 

d) 1.00L 

ANS - b 

30. Effective length for end condition of effectively held in position at both ends, restrained against 

rotation in one end is………. 

a) 0.65L 

b) 1.20L 

c) 0.80L 

d) 1.00L   

ANS - c 

31. Effective length for end condition of effectively held in position at both ends, but not restrained 

against rotation is………. 

a) 1.00L 

b) 2.00L 

c) 1.20L 

d) None of the above 

ANS - a 

 

32. Effective length for end condition of effectively held in position and restrained against rotation at 

one end, and at the other end restrained against rotation but not held in position is………. 

a) 1.00L 

b) 1.20L 

c) 2.00L 

d) 0.80L 

ANS - b 
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33. Effective length for end condition of effectively held in position and restrained against rotation at 

one end, and at the other end partially restrained against rotation but not held in position is………. 

a) 1.50L 

b) 2.00L 

c) 0.80L 

d) None of the above 

ANS - a 

 

34. Effective length for end condition of effectively held in position at one end but not restrained 

against rotation, and at the other end restrained against rotation but not held in position is………. 

a) 0.80L 

b) 2.00L 

c) 0.65L 

d) 1.00L 

ANS - b 

 

 

35. Effective length for end condition of effectively held in position and restrained against rotation at 

one end but not held in position nor restrained against rotation at the other end is……….   

a) 1.00L 

b) 0.65L 

c) 2.00L 

d) None of the above 

ANS - c 

 

36. Various end conditions are………. 

a) Effectively held in position at both ends, but not restrained against rotation. 

b) Effectively held in position at both ends, restrained against rotation in one end.    

c) Effectively held in position at both ends, restrained against rotation in one end.    

d) All of the above 

ANS – d 
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37. Effective depth > 3 x least lateral dimension? 

a) Column 

b) Beam 

c) Slab 

d) pedestal 

                Ans: A 

38. As per lateral restrain types of colum 

a) Tie column 

b) spiral column 

c) composite column 

d) None of the above 

Ans: B 

39. Maximum cross-sectional area of longitudinal reinforcement in column 

a) 2% 

b) 4% 

c) 6% 

d) 8% 

Ans: B 

40. The minimum numbers of longitudinal bars in rectangular column ? 

a) 4 

b) 6 

c) 8 

d) 10 

Ans: A 

 

41. The minimum numbers of longitudinal bars in circular column? 

a) 4 

b) 6 

c) 8 

d) 10 

          Ans: B 

42. Column bars shall not be less than? 
a) 8 
b) 10 
c) 12 
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d) 13 
Ans: C 

43. An R.C.C. column is treated as short column if its slenderness ratio is less than 

a) 30 

b) 35 

c) 40 

d) 50 

Answer: Option D 

44. A column is regarded as long column if the ratio of its effective length and lateral 
dimension, exceeds 
 

a) 10 
b) 15 
c) 20 
d) 25 

Answer: Option B 
45. An R.C.C. column is treated as long if its slenderness ratio is greater than 

a) 30 
b) 35 
c) 40 
d) 50 

Answer: Option D 
46. As per IS : 456, the reinforcement in a column should not be less than 

 
a) 0.5% and not more than 5% of cross-sectional area 
b) 0.6% and not more than 6% of cross-sectional area 
c) 0.7% and not more than 7% of cross-sectional area 
d) 0.8% and not more than 8% of cross-sectional area 

Answer: Option D 
47. Columns may be made of plain concrete if their unsupported lengths do not exceed their least 

lateral dimension 

a) Two times 
b) Three times 
c) Four times 
d) Five times 

Ans: C 
48. If the diameter of longitudinal bars of a square column is 16 mm, the diameter of lateral ties should 

not be less than 
a) 4 mm 
b) 5 mm 
c) 6 mm 
d) 8 mm 
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49. If the width of the foundation for two equal columns is restricted, the shape of the footing generally 
adopted, is 

a) Square 
b) Rectangular 
c) Trapezoidal 
d) Triangular 

Answer: Option B 

50. The diameter of longitudinal bars of a column should never be less than 
a) 6 mm 
b) 8 mm 
c) 10 mm 
d) 12 mm 

Answer: Option D 
 

51. The diameter of transverse reinforcement of columns should be equal to one-fourth of the diameter 
of the main steel rods but not less than 

a) 4 mm 
b) 5 mm 
c) 6 mm 
d) 7 mm 

Answer: Option D 
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